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The non-elected claims are being cancelled and several other 
claims are also being cancelled in order to reduce the issues. 

With entry of this amendment, the claims in the case would 
be claim 2 amended to be in independent form, claims 3 and 11-15. 
These claims are directed to the GDF-1 DNA sequence (claims 2 and 
3) and use thereof in a construct (claim 11), host cell (claims 
12-14) and for expression (claim 15). 

The Examiner is requested to reconsider the rejection of the 
claims under 35 USC 101 as lacking utility. Clearly, if no other 
use was available, the sequence would be useful as a probe. 
However, apart from this, the applicant submits that there is 
patentable utility in the claimed invention. This is shown by 
recently available evidence showing that the applicant's GDF-1 is 
useful to inhibit fusion of myoblasts. This is shown by the 
following: 

innervated tissue, such as skeletal muscle, produce 
neurotrophic factors that interact with and sustain peripheral 
nerves. Conversely, factors produced by peripheral nerves may 
interact with muscle to affect muscle development and 
maintenance. 

Upon the withdrawal of serum, myoblasts can fuse in vitro to 
generate myotubes, which are the cellular components of muscle 
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fibers. The effect of rhGDF-1 on this fusion process has been 

investigated. 

Preparation o f rhGDF-1 

Human cDNA encoding GDF-1 was expressed in Chinese hamster 
ovary (CHO)-DG44 cells using the expression plasmid, pcdhfrpolyA. 
Roller bottle cultures of a stable recombinant cell line were 
used to prepare serum-free conditioned media containing rhGDF-1. 
The rhGDF-1 protein was partially purified by cation exchange 
chromatography. Conditioned medium from untransfected CHO-DG44 
cells was subjected to an identical fractionation by cation 
exchange chromatography and a fraction corresponding to the same 
eluant fraction as rhGDF-1 was collected for use as a control. 
By coomassie blue staining, the purity of rhGDF-1 was estimated 
to be in the range of 1-5%. 
Myoblast Fusio n Assay 

Human myoblasts of clonal origin (057A) were grown to 
confluency in a 24 well plate in medium containing DMEM, 20% FCS, 
10 mM HEPES, 4 mM glutamine and penicillin/streptomycin. At 
confluence, cultures were transferred to fusion medium which was 
identical to the above except that the serum level was reduced to 
0.5%. On assay day 1, the following 3 concentrations of the 
partially pure rhGDF-1 sample were added to the culture wells: 
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1:5, 1:10 and 1:100. Correspondingly, control cultures were 
treated with the CHO-DG44 control sample at the same 
concentrations. Medium and factor were changed after two days 
and the experiment was terminated on day 4 by fixing cells in 
paraformaldehyde. The cultures were then Giemsa stained and 
myotubes counted under the microscope. 
Results 

A chart with experimental details, displaying the results of 
this experiment, is attached hereto. TGF-6 and bFGF are used as 
positive controls in this experiment. These factors are known to 
inhibit fusion of myoblasts under the conditions of this 
experiment. The base line of zero for fusion inhibition is set 
with just fusion medium alone (no added factors) . The addition 
of the CHO-DG44 control sample did not inhibit fusion of the 
myoblasts. However, the rhGDF-1 sample produced a significant 
inhibition of myoblast fusion (up to 83% at the highest dose) . 
The level of inhibition was dose dependent and significant 
inhibition was still observed at a 1:1000 dilution of the sample. 
The potency of this rhGDF-1 sample to effect inhibition of fusion 
is estimated to be at least as high as that of TGF-6 or bFGF. 

The indicated inhibition of myoblast fusion using GDF-1 
should be more than enough to establish patentable utility for 
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the presently claimed subject matter. Restricting fusion of 
muscle myoblasts offers the possibility of treating muscle 
diseases and disorders that involve hypertrophy (abnormal 
enlargement) of muscle fibers. Such diseases include spinal 
muscular atrophy (hypertrophy of type 1 fibers) , motor neuron 
disease (hypertrophy of type 2 fibers) , and chronic neuropathy 
(hypertrophy of type 1 fibers) . Moreover, in diseases such as 
Duchenne muscular dystrophy, where precursor cells become rapidly 
depleted in the continuous muscle fiber regeneration process, the 
advanced stages of muscle wasting could be delayed by reducing 
the rate at which myoblast fusion occurs. Obviously, a great 
deal of work needs to be done to establish therapeutic utility 
but the foregoing results should be sufficient to satisfy 
requirements for a patentable utility. 

Reconsideration and withdrawal of the Section 101 rejection 
are, therefore, requested. 

For essentially similar reasons, the Examiner is requested 
to reconsider the Section 112 objection to the specification and 
the related rejection of the claims. Those in the art would have 
no difficulty in obtaining the presently claimed sequence on the 
basis of the applicant's disclosure and preparing vectors for 
cell transformation using this sequence, all as disclosed and 
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claimed. Furthermore, the specification provides more than 
enough detail to enable one to practice the applicant's method of 
claim 15. 

Attached for the record is a copy of the PCT search report 
in the PCT filing corresponding to the present case. The 
Examiner will be familiar with these search results although the 
references do not seem to have been specifically cited herein. 
The first and third references are too late to.be citable herein 
and the other two are not believed relevant to the present 
subject matter as claimed. 

Favorable reconsideration is requested. 

Respectfully submitted, 
CUSHMAN, DARBY & CUSHMAN 




Paul N. Kokulis 
Reg. No. 16773 



PNKrmh 

1100 New York Avenue, N.W. 
Ninth Floor 

Washington, D.C. 20005-3918 
Phone: (202) 861-3503 
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Data Summary 

Experiment by Cassandra Kirk 
Fusion Medium 
DG44 Control, 1 fd 
GDF-1, 1.0 |ol 
QDF-1. 0.1 jil 
GDF-1 . 0,01 uj 
GDF-1. 0.001 )il 
TGF Beta 10 ng/ml 
FGF 30 ng/ml 
Insulin 200 ng/ml 



GDF 052093 
fc/mm A 2 STDEV TTEST 



Fusion Medium 
DG44 Control, 1 jzf 
GDF-1, 1.0 |il 
GDF-1, 0.1 jlU 
GDF-1. 0.01 uJ 
GDF-1, 0.001 u.l 
TGF Beta 10 ng/ml 
FGF 30 ng/ml 
Insulin 200 ng/ml 



4.94 

4.81 
0.83 
1.4 
2.27 
2.75 
1.44 
1.27 
38.2 



% Inhibition 

0 
0 
83 
72 
54 
44 
71 
74 
-673 



1.8 
2.11 
0.606 
0.766 
1.08 
1.3 
1.21 
0.852 
2.73 



0.00129135 
0.00369717 
0.02172506 
0.05879237 
0.00695176 
0.00332858 
4.791 5E-07 
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